Increased level of p21 in human ovarian tumors is associated with increased expression of cdk2, cyclin A and PCNA.
We have demonstrated over-expression of the cyclin-dependent kinase inhibitor p21 in various ovarian-cancer cell lines as well as in ovarian-tumor biopsies. This increase in p21 expression relative to that observed in normal ovarian epithelial cells is unrelated to proliferation index. In the present study, we found that p21 is functional, since the protein extracted from IGROVI cells is still able to inhibit cdk2-kinase activity. We then investigated how IGROVI cells overcome the growth-inhibitory function of p21. Immunofluorescence assays and subcellular fractionation showed that p21 is located in cytoplasm and nucleus both in normal and in tumoral cells. Compared with normal ovarian epithelial cells in culture, the increase in level of p21 in IGROVI cells was found to be associated with increased expression of cdk2, cyclin-A and PCNA proteins. In IGROVI cells, p21 is associated with inactive cdk2/cyclin-A complex, indicating that it acts as an inhibitory factor rather than an assembly factor. Over-expression of cdk2 and of cyclin A observed in IGROVI cells allows them to escape to p21-inhibitory activity. The fact that cells from ovarian-tumor biopsies exhibited a concomitant increase in p21 and in its partners cdk2 and PCNA suggest that ovarian-tumor cells can tolerate high levels of functional p21 via over-expression of other cell-cycle-regulatory proteins.